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The infrared radiometer is designed to provide brightness temperatures of the 
surface of Mars by measuring the energy radiated in the 8 to 12 and 18 to 25/~ 
wavelength bands. The instrument is essentially the same as that flown on the 
Mariner Mars 1969 missions, modified only to define more sharply the field of view. 
Because Mariner Mars 1971 will orbit Mars, a given area of the planet will be 
observed at a variety of local times, and the characterization f the various areas 
by their thermophysical properties will be more complete than that obtained by 
Mariner Mars 1969. 
The scientific objective of the infrared 
rad iometry  exper iment on Mariner Mars 
1971 is to measure, over a wide coverage 
of p lanetary  surface, the temperatures  of 
the soil as a function of local time. In forma-  
t ion will be derived regarding: (1) thermo- 
physical propert ies of the surface materials, 
(2) occurrence of irregularities in the 
cooling curve, other than those expected 
f rom albedo variations, and (3) existence 
of "hot  spots,"  which may indicate sources 
of internal heat. 
The rate of radiat ive cooling of an area 
on a planet with a thin atmosphere,  and 
subject to insolation varying in t ime, 
depends on the parameter  (kpc) 1/2, where 
k is the thermal  conductivity,  p is the 
density, and c is the specific heat of the 
top surface layers. The actual functional 
dependence on local t ime of the tempera-  
ture in the i l luminated hemisphere depends 
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pr imari ly  on albedo; in the night-t ime, it 
depends pr imari ly  on the value of (kpc) 1/~. 
Because the infrared radiometer  on 
Mariner Mars 1969 measured temperatures  
over a swath of p lanetary  surface, the 
temperature,  as a function of local t ime, 
could be established only in a mean sense. 
Significant variat ions in the thermophysi -  
cal propert ies of the surface materials 
cannot be uniquely resolved from vari- 
ations in albedo. In  contradistinction, 
observations from Mariner Mars 1971 will 
provide cooling curves characteristic of 
individual areas; thus, the degree of 
correlation that  may exist between char- 
acteristic ooling curves and major  physio- 
graphic features can be found. There are 
extensive areas of the Moon that  remain 
hotter  than  their surroundings at night- 
time. Some of these irregularities are 
associated with the " rayed"  craters, of 
probably recent origin. Because of the 
cratered nature of the Mart ian surface, it is 
natural  to expect the existence of cooling 
anomalies in some Mart ian craters. In-  
formation regarding the aging process of 
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various-sized craters will be derived from 
the Mariner Mars 1971 radiometer, whose 
spatial and thermal resolution will be 
comparable to that of Earth-based lunar 
measurements. 
In function and design, the radiometer 
on Mariner Mars 1971 is essentially the 
same as that flown on Mariner Mars 1969 
(Chase, 1969). However, after analysis 
of the data derived from the 1969 missions 
(Neugebauer et al., 1969), some minor 
modifications were made to the 1971 
instrument. One undesirable f ature of the 
1969 instrument was its relatively high 
sensitivity to off-axis radiation, which was 
most readily shown by a nonzero response 
during the flyby, when the optical axes of 
both channels did not intercept, but were 
near, the planetary surface. By placing a 
focal-plane diaphragm in front of the 
bimetallic thermopile detectors, the fields 
of view of the Mariner Mars 1971 radio- 
meter have been more sharply defined. 
The nominal size of the field of view of the 
8 to 12 ~ channel has been reduced to 0.53 °. 
The decrease in the net energy delivered 
to the detectors i inconsequential, s the 
performance of the Mariner Mars 1969 
detectors actually surpassed that con- 
sidered in the design. 
The results of the infrared radiometry 
experiment on Mariner Mars 1969 were as 
anticipated in that the temperatures 
measured correspond closely to those of a 
model with mean thermophysical pro- 
perties determined from Earth-based ob- 
servations. The absence of pronounced 
thermal anomalies inthe Mariner Mars 1969 
data, however, must be judged in con- 
sideration of the very small fraction of the 
planetary surface observed (a total of 
about 1~/o). The night-time picture 
coverage, in which thermal anomalies 
are most apparent, was only one-fifth of 
this percentage. It  is believed that the 
wider coverage planned for 1971 (as much 
as 20~o of the surface) will provide data 
to characterize accurately the thermo- 
physical properties of the various physio- 
graphic features of the Martian surface 
and to establish the presence or absence 
of thermal anomalies in the planet. 
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